M aterial and method
Scutigerella sp., used in the following study occurs in the vicinity of Madurai, South India. These are easily collected from soft mud and humus soon after the commencement of the rainy season from September to December. In the summer months they are scarce probably due to their habit of burying themselves. Average sized specimens measure between 1 to 2 mm. long and about 0.25 mm. wide. Polyxenella krishnani occurs in the same region as Scutigerella sp. These are about 2 to 2.5 mm. long and about 0.2 mm. wide, dorsoventrally compressed, pale brown to creamy white in colour. Like Scutigerella sp. they have been found in soft mud soon after the onset of rainy season, but are much less abundant.
For a study of the cuticle, sections of the entire ani mals were prepared by double embedding with celloidin and paraffin as well as by gelatin impregnation. The histochemical tests applied are mentioned in ap propriate context. For the visualization of disulphide and sulphydril groups application of the Blue-Tetrazolium test of B a r n e t t and S e l i g m a n 3 gave consistently good results. Location of chitin by chitosan test in the cuticular layers was rendered difficult on account of the extreme thinness of the layers concerned which lost their integrity by the violent treatment involved. This difficulty was overcome by applying a modified proce dure of Schultz test for identification of chitin using a mixture of L u g o l's iodine solution and dilute sul phuric acid after a preliminary treatment with sodium hypochlorite and sodium hydroxide.
Previous w ork
The cuticle of symphylids has not so far been studied. It is thought that in general it may be simi lar to the cuticle of diplopods and chilopods ( F u h rm a n 4 ; L a n g n e r 5 ; C l o u d s l e y -T h o m p s o n 6 ; B l o w e r 7 ; K r i s h n a n 8 ) . In these groups the main point arising out of the previous work is with reference to the pre sence or absence of an epicuticle. B l o w e r contended that the chilopods and diplopods studied by him lade an epicuticle comparable to that of insects and what resembles the epicuticle of insects is the tanned exo cuticle which may be amber coloured. In a later study ( K r i s h n a n 9 ) it has been shown that the tanned outermost layer in the chilopod cuticle is exocuticular in nature and there is present external to it a 3 R. J. B a r n e t t and A. M. S e l i g m a n , J. nat. Cancer Inst.
14, 769 [1954] .
4 H. very thin hyaline membrane corresponding to the epicuticle of insects, which is stabilized by -S-Sbonds. This supports an earlier study by C l o u d s l e y -T h o m p s o n 6 in which an epicuticle has been differen tiated from the underlying layers by treatment with chlorated nitric acid. A difficulty in reconciling the apparently contradictory views of previous workers on the occurrence of an epicuticle is obviated by the work of S u n d a r a R a j u l u la. He noted that in the diplopod Cingalobolus bugnioni an epicuticle is pre sent in summer months, wenn they lie buried under the soil and on emerging out with the onset of rains it undergoes a moult and develops a new cuticle which lades an epicuticle. Such periodical shedding of the epicuticle may be a common feature in di plopods and probably account for the differing views of previous workers referred to above. Bar ring the Symphyla and Pauropoda about which no information is available, in the chilopods and di plopods the cuticle may be said to comprise an epi cuticle overlying a tanned exocuticle and an un tanned endocuticle. The epicuticle in diplopods is tanned while in chilopods it is stabilized by sulphur linkages. In the former a lipid epicuticle is absent while in the latter there is a very thin aniline bluestaining layer forming the boundary of the epi cuticle and conforms in staining and chemical reac tions to the outer epicuticle of insects.
Cuticle o f Scutigerella Sp.
Transverse sections passing through the anterior part of the body show a very thin colourless cuticular layer measuring 3 ju thick which is distinguishable into an outer very thin homogenous layer less than a ju thick. This layer is produced into a number of outwardly projecting spines. Internal to the homo genous layer is a comparatively wider part marked by transverse striations (Fig. 1) . With M a l l o r y ' s stain the outer homogenous layer and the spines take a red colour, the outer half of the striated region also stains red though less intensely than the homogenous layer while the inner half of this region is blue. With H e i d e n h a i n' s haematoxylin the outer membranous layer and the spines stain deep blue or blade, the outer half of the striated region blueblack and the inner half is very light blue or grey. The structural and staining characteristics suggest that the outer homogenous layer may cor respond to the epicuticle of other arthropods, the striated region to the procuticle which is differen tiated into an outer layer showing chemical charac ters differing from the inner, the differences re flected in the staining reactions noted above.
The results of histochemical tests are shown in Table I . The layers of the cuticle which are fuchsinophil are positive to Hg/nitrite, M i 11 o n's and xanthoproteic tests indicative of the presence of a protein rich in phenolic groups ( B a k e r 1 0 ; P e a r s e n ) . The absence of amber coloration in the epicuticle or in any part of the procuticle shows that the pro tein is not sclerotized, but it seems to have under gone partial hardening probably by tanning in volving the oxidation of tyrosine residues resulting in the fuchsinophily of these regions as has been suggested to occur in the presumptive exocuticle of Periplaneta ( D e n n e l l 12) . Such a suggestion is sup ported by the observation that the cuticle after pretreatment with alkaline stannite solution, the 
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B lu e tetrazolium B a r n e t t and S e l i g m a n 3 The general cuticular organization and the mode of hardening conform to the pattern reported in diplopods ( B l o w e r 7 ; S u n d a r a R a j u l u 1* ) . A feature of the epicuticle is the absence of lipid outer epi cuticle staining blue in M a 11 o r y preparations. The inner epicuticle is devoid of chitin and is moderately hardened by phenolic tanning. The procuticle is not modified to form an amber exocuticle, but the outer regions show differentiation into a fuchsinophil part comparable to the region staining red with Mal lory in the cuticle of millipedes ( B l o w e r 7) . A comparison with the cuticle of chilopods shows marked differences. In Scolopendra subspinipes K r i s h n a n 9 described an epicuticle containing a pro tein rich in cystine residues, stabilized by -S -Sbonds, and with an outer lipid epicuticle staining blue with Mallory.
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Cuticle o f P olyxen ella krishnani
The cuticle of Polyxenella krishnani comprises two optically discernible regions, an outer homo genous hyaline layer measuring about a ft thick and a comparatively wider region, 3 /J-thick, marked by horizontal lamellations and with transverse striations (Fig. 2 ) . These two regions are distinguishable by staining with Mallory. The outer hyaline layer is non-reactive to stains, but a very thin membrane overlying it takes up a blue colour in Mallory preparations, and the inner lamellated region stains red in the outer half and blue in the inner half. The hyaline layer with the blue staining membrane may correspond to the epicuticle, the inner lamellated region to the procuticle, the fuchsinophil part of it corresponding to the mesocuticle ( S c h a t z 15) . The cuticle shows varying degrees of hardening which are reflected in the staining reactions. In the tergites in the anterior part of the body which shows pro nounced hardening, not only the epicuticle but also the outer part of the procuticle are hyaline and the rest of the cuticle is fuchsinophil (Fig. 3 ) . In those regions where the cuticle is least hardened the inner epicuticle stains red and the entire procuticle blue with M a 11 o r y's stain. Similar results were ob tained by staining with Heidenhai n' s haematoxylin with which the regions staining red with Mallory take a blue-black colour and the aniline blue-staning layers like the inner endocuticle take a light grey colour. The outer epicuticle stains black.
The fuchsinophily of the epicuticle and the meso cuticle seems to be due not to the presence of tyro sine-rich proteins as in insects, in which it has been suggested that the protein may undergo a process of self-tanning responsible for its staining pro perties, In Polyxenella krishnani a preliminary treat ment of the cuticle with a detanning agent like alkaline stannite solution followed by staining with Mallory did not produce any change in staining as has been noted in Scutigerella sp. The xanthproteic and M i 11 o n' s tests in the fuchsinophil regions were also negative. However, the Hg/nitrite test of B a k e r 10 gave a very feeble reaction. It is suggestive that the fuchsinophily of the cuticle protein of P o ly xenella krishnani is attributable to cause other than those reported in the insect cuticles ( D e n n e l l 12) .
Suggestive evidence regarding the nature of pro tein present in the hyaline regions of the cuticle is afforded by the results of staining after treating the cuticle with alkaline sodium sulphide. The hyaline epicuticle which is non-reactive to stains after the above treatment stained red with Mallory. A similar effect has been reported in the epicuticle of scorpion Palamneus swammerdami ( K r i s h n a n 8) in which the hyaline epicuticle has been shown to be hardened by sulphur linkages which are broken by alkaline sodium sulphide treatment, resulting in a resumption of staining properties. Histochemical tests carried out on the cuticle provide sug gestive evidence of the protein constituent of the cuticle (Table I I ) . The nitroprusside test for S H groups was positive in the fuchsinophil re gions of the cuticle. Thioglycollate treatment causes swelling of the hyaline epicuticle indicative of the presence of sulphur linkages in those regions. The lead acetate test is positive in the epicuticle and the outer layers of the procuticle. With blue-tetrazolium method ( B a r n e t t and S e l i g m a n 3) the epi cuticle showed an intense blue coloration. The above mentioned tests indicate that the protein substrate in these regions is rich in sulphur-containing aminoacids. The resumption of the staining properties of the hyaline epicuticle after a treatment with sodium sulphide may suggest that the mode of hardening is by sulphur linkages as in keratinous protein. In this respect Polyxenella hrishnani recalls the condition noted in the epicuticle of the chilopod Scolopendra subspinipes ( K r i s h n a n 9) .
Discussion
The cuticular organization of Polyxenella hrish nani differs from that of Scutigerella sp. in two important respects, namely in the mode o f stabiliza tion of the cuticle-proteins involving -S -Sbonds and in the presence of a lipid outer epi cuticle. The general pattern recalls the type met with in chilopods like Scolopendra subspinipes ( K r i s h n a n 9) . On the other hand in structure and composi tion the cuticle of Scutigerella is similar to those of a diplopod for in both, an outer lipid epicuticle is absent and the mode of hardening is solely by phenolic tanning ( B l o w e r 7 ; S u n d a r a R a j u l u l a ) . In these observations suggestive evidence may be discerned that in myriapods the mode of hardening of the cuticle may be correlated with the position of the gonopore. But the information in regard to the cuticle of this group, is still incomplete, for among the progoneates only the diplopods have so far been investigated in some detail while with the ex ception of the present study, very little is known of Symphyla and the Pauropoda have not received any attention. In the opisthogoneates only in Scolo pendra the epicuticle has been shown to be hardened by -S -S -bonds and in the chilopods studied by B l o w e r an epicuticle is said to be absent.
It has been suggested that the progoneates and opisthogoneates represent two main trends in the evolution of Myriapoda. In this connection it is of interest to note that Polyxenella shows a combina tion of characters reminiscent of both progoneates and opisthogoneates, in the presence of short 8-segmented antennae, a labium recalling gnathochilarium of diplopods, and a posterior gonopore.
